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A. Authors, institutions, Overview— . ——

1.

2.

3.

Title - Enter a title, beginning with a descriptive reference to the specimen motericd or other characteristics specific to this

data record, e.g. “Polyvinyl Acetate Degradation During  XPS Measurements. “ Please re{rain kom  using titles

beginning with the name of the spectroscopy, e.g. ovoid titles like *AES Study of. . ..-

Cuc.l= L# xl’s—— .— -.. — — —— -

Authors, Institutions, and Locations (city, state, province, or country) - List authors and affiliations, in order of

R ichmd R VdSque 2 .——.
Author

mor

——
Authcw

Author

appearance in SSS.

———. —..- —.--.———
Inshluliotl

—-——-—. -----.-——.-.—-  —
Itwitution

——— —.-. —--——-  —-—
Instilutlon

—— —. -—,--..-——
Author Instilulion

loc~hon

Eon
--

Location

—.. —---
I’ZXon

Locotion

Abstract — Summarize and inc/ude  key information about  the specimens and spectra, such as specimen material,
measurement procedures, and significance of the research. The abstract will be reprinted verbatim.
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. SURFACE S CIENCE S P E C T R A k Authors, Institutions, Overview

01

I 10.

I 11.

Key Words - List selected phrases ond words to help readers search Iar int%rmation in )he dotobase,  e.g. Augar  electron

spectroscopy, oxidation, corrosion, surface segregation. 8e selective, but thorough.

X’Q?&l_  p L of”OQMiss~OYI;  co#w <E>. CIJcwie, COW* UWIPOAS .-#

—. — .—.- --

.— .—. — .-. —- -—— --

Spectra Category - Check the suggested cotegory  of the dots record: Technical, Comparison, or Reference (see the

~ Technicol X3

overview of instruc~ions  for definitions). The editors moy suggest on alternate cotegory,  based on
the recommena’ations  of referees.

Comparison ~ Reference

References — list citations to articles reloted  to the doto record  using the style o{ ). Vat. Sci.  Technol.

—

66,——. LM6L - (W?)f— —-——— —- ——. ..— —
~. R, w, G w.ckcff’

.—
CK+7 l..z%!!c+w %/ 2‘~ e e l .  ( ~;le~,.  New %rlj

1763), w, i,p,34S.— .—— —----- —. -. .—

A c k n o w l e d g e m e n t s
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SURFACE SCIENCE SPECTRA A. Authors, Institutions, Overview
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rA. Authors, Institutions, Overview— —— .— —

01

01

10

2.

3.

Titio – Enter a title, beginning with o descriptive reference to the specimen material or other characteristics specific to this

data record, e.g. “Polyvinyl Acetate Degradation [)uring XPS Measurements. ” Please re[rain  from using titles

beginning with the name of the spectroscop~  e.g. avoid tides like “AES Study of. . . . ●

C.MCI=  by X%—— .— .——.—.— —.. —- . . ..-— .- ———.. .-

Authors, Institutions, and Locations (city, state, province, or country) — List authors and ofliliotions,  in order o{

. ——
Author

Au)hor

Author

Authot

Irwtitution

————.—  —-_-..  .— -.-—
In$liulion

— - —  — — .  - — . . .  _ . .  - .  — . _ —
Institution

—. —... .-- —.. .—--.  ———
Institution

— - —  — — - —  - - - - - - -  .  —-—
Institution

locckon

locotion

.— — .-
locotion

— — .-
locotion

locotion

Abstract — Summarize and include key information abcwt  the specimens and spectra, such as specimen material,

—-—. ,_. .__ ----- .- ——. ——. — ———. —.- .

.—..
P a g e  1 AES/XPS Contributors Form
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SuRFACE SclENcE SPECTRA A. Authors, Institutions, Overview
—-——

014.

015.

Corresponding Author - Provide detailed information for the outhor chosen os principal contact for technicol

questions or questions from SSS editors.

J!-- RCLLJ _ _ _ _  _ _ _ _  _.___._____!___-–__––_–––––––.–Pq“.Lz_____.—_——__
last Nome First Nome. Middle Initial

4~C0 04k Gmoe bI’VC /qs 302-30L.— . .. ——.-..  — -—- —. —.. —. . . .--. — —. -— -- -—
Address, PO Box

——. .—. .  —.-  ——— —. ——-- - -  -. .- - .——-.
Mail Stop

h.~dde nq c.A— . —. —-. -.—-. — .-— —
City Stole

‘wo%my u .c+_.—_— —.—— — ..— —
Zip Code Country

(m)  ~sY --_oJ5-?...___. . . . . . . . . . . . . . . . . . . . . . . . . . -------------(w) .37.3 ‘ 4.so ——. —... ..— . . ..— —.
Phone Fox E-Moil

Techniaue and # of Spectra Submitted – Check /he technique used ond enter the number of spectra being

submi//ed, including oil colibrotion  spectro. Complete o copy O; Section

F [or eoch spectrum.

B XPS ~ AES 5-—k------------- _—— --—

.

0 I 6. #of Calibration Spectra in Data Record

o—  .—

Q I 7. # of Spectra for SSS publication - Enter the number of spectra for which herd-copy publication is being requested.

For accepted doto records comprising large numbers of spectro, all of the

spectro will be entered into the AVS electronic dotobase,  but it may only be
feosible  to pubiish a representative number of spectro in Surface Science

Spectra. An opportunity to identify specific spectra for publication is given in
Field 2, Sectic,n  F.

Y__-_ ——. —

G) I 8. publish Auger Derivative Spectra – Auger spactro submitted maybe displayed in Suriace Science Spectra as

N(E) dato olone or as superimposed N{E)  and derivative forms. The de~ault

display mode will include both forms. Check your preference.

~ Disploy  both forms ~ Display N(E) only

.—-—
PocJe 2 AESIXPS Contribu-m’



SURFACE SCIENCE SPECTRA A. Authors, Institutions, Overview
.—. —— —-

0110.

0111.

Q112.

Key Words – List selected phrases and words to help readers search for inlarmotion  in the database, e.g. Auger electran

spectroscopy, oxidation, carrosion,  sudace  segregation. Be selective, but tharough.

~-~...  ~kOtoQW:~s~Ofl,, ~Opf w (?0 .hlwitfe, C,79W WMf~S——— .—

.—..
P a g e  3 AES/XPS  Contributors F o r m

Spectra Category - Check the suggested category of the dots record: Technical, Comparison, or Reference (see the

~ Technicol 23

overview of instructions for ddinitions).  The editors may suggest an olterncrte cotegory,  based on

the recommendations af referees.

Comparison ~ Reference

References – list citations to articles related to the data  record using the style of J. Vat. Sci. Technol.

—— —.—.--. .——.. . . .. -—-—. -—-.———-———. —--— .—

——..-—_ — .. ---—

Acknowledgements

-.. ———_— —.-—

‘This w o k  LLIOS S(J_ ..-_— ___&?E.hfL__&__

——-— __ —- ..— ..— ,- ----- - . .. ————-—.  ——... ——-——.  ——— —. —-—

——.. .-—-ti--—..————— ————-.—-—. .—. —— .—

———-—————— _________  .— .__.  _. . . .—. _-... _ ---—.=—.—.

—- ———-— -- .— . ..— - .— -.. .—. — .. —---

-— ——————.-—. .————z——-—— ___ —— -- .:- —. —— -—. --- .—— — ..-. —



SURFACE SCIENCE SPECTRA B. Specimen Description

rB. Specimen Description

011.

“ Q’ I 4.

Q15.

Host Material - Provide a generic description  of the specimen, such os nylon, 606 I Al, or SiOz. For layered structures,

the host material is the “bulk” substanco  near the surface. For instance, XPS o[on uhro-thin metal film on

a thick SiOz layer on an Si substrate would be SiOz  because the XPS would not probe the Si.

Chemical Abstract Service (CAS) Registry # – En/or the CM Registry number 01 the host materiel.

>. YY7–37’7—-.——

Material Designation Code and Organizatiorl  - Provide any olternate  standard designator code specitjing
the host material, e.g. 1033 for carbon steel, and identiij  the

organization that deveioped the designator code, e.g. AIS1.

—. .— ———--—.. —. —...
Organization C o d e

Host Composition – fist the principal elements present or tho chemical formula, impractical, e.g. fi, P, O, or fioPO~.

C.MC12—. ——....—.—— ——.

Chemical Name - Enter the lull chemicol  name of the host mote~ial according to IUPAC  conventions, e.g. [or fitP04,

fi/hium Orthoplsosphate.

C-oppw (ii) cSJode _ _ _ _ -- ——. ——. . ————.-—.—.

Specimen Manufacturer/Supplier – Provide the name o{ the manufacturer aria/or supplier o; the host material ar

give a reference to how the host was made, e.g. thermally grown Si02 on Si.

A’lJ r;c C. IW;QI c., ._—— .—c ——. —— - . . . . .—. .—— —-

Specimen Form – Give a physical description of the host, e.g. MC. SFET,  reogent,  :in~ie-crystol  wcfer,  stub !rom corroded
fender for brand X pickup, etc.

PouJJe$y7,999?Q pu~itq,— — . .———— —-. .——. .—- .-— .—— —.- -— —.-—

Lot Number – Provide the code /ha/  ;denrilies  ~he prod’uclion  run. WC.

(23 g’OL D V_—_—--. —.-. .-. ——-. —.

—.
P a g e  4 AES/XPS Contributors Form



4 ( ,. ,,-

SURFACE SCIENCE SPECTRA B. Specimen Description

@ I 9. Structural Formula - Include information such as a descriptr’cm  of the crystol If fttice  ond orientation, e.g. [ 1 0.1 0]

hexogonol  close-packed, and/or comments such os fracture sur{ace at grain boundary, etc. At a

later date, this field will use a {ormula encoding scheme.

Nonoc.l;h; c, q = G70A, b= 3t30Ai’, c.=-  c,xs~; 6/= /%/’ (W’, 2).— . — — . . — . ———. ———— --

Fields 10-13 refer to the host material.  They

@ 110. Homogeneity - Check one that best crpplies.

D Homogeneous ~ Inhomogeneous

o111. Phcyse– Check one that best applies.

@ Solid ~ Powder

0112.

0113.

0114.

0115.

(3116.

Crystallinity – Check one that best applies.

Cl Single Crystal @ Polycrystalline

are included to facilitate database searches.

~ Unknown

@ liquid

~ Amorphous

@ Gos

~ Unknown Crystollinity

Electrical Characteristics – Check one thot best applies.

~ Conductor ~ Superconductor ,@ Semiconductor ~ Dielectric ~ U n k n o w n

Moterial Family – Check one that best applies.

U. Metol ~ Inorganic tJ Orgonic c1 Polymer ~ Biological Cl Composite
Compound Compound Moteriol

Special Material Classes - Check all appropriate boxes. No entry is needed il these Special Classes do not apply. If
“other,  * describe in “as received condition” in F;eld 17.

Cl Ceromic ~ Gloss @ Thin Film ~ P o w d e r D Fiber ~ Cooting ~ Other

~ Suggested New Class Types _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

History and Significance – This is a comment field for background information about the specimen.. e.g. moon rock

retrieved by Apollo IX missian, or a discussion of why the spectra were taken. Also, include

comments on purity or knowrj  contaminants and results of other analytical techniques.

— .— - . .— - .——-—  —. __ ——. —.— — .  .  .  . . ..-. ———.  _.— —— .— .—. .—— --- .-

.—. — —*=
Poge  5 AES/XPS Contributors Form
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WRFACE SCIEiNCE  SPECTRA B. Specimen Description

18.

Q119.

‘Q 120.

As Received Condition - Describe the physicol  condition of the specimen os it was supplied to the spectroscopist, e.g.

as grown, point delarninoting  from metal stub, etc. Include the )hermal  and storage history of

the specimen as well  as physical condition.

971?99 ZJ pwdq p J
,,

OUJ w, s_-e Q/p& boff;[~ as fieceivej f’r’wl Wti.%tw.,
.—.— — —.

Analyzed Region - Describe the specimen analyzed quolitotivoly, e.g. shorted FET gote, some as host material, or weld

bead.

SQM e as h CMt- WICZ&+$___ ___________ –.—. — . .. ————.—.

Ex Situ Preparation and Mounting — Describe specimen preparation prior to introduction into the spectrometer

vocuum system, e.g. as received, washed in ethanol, scra,ped with a

weii.pickled  file, etc. Also, describe the specimen mounting technique.

In Situ Preparation - Describe specimen preparation or treatment procedures within the spectrometer vacuum system

prior to anaiysis,  e.g. ion sputter cieoning  and anneaiing.

!&)’le,

Specimen Temperature During Analysis – Enter the temperature in Keivin.

300———. — K

@ [22. Maximum Chamber Pressure During Analysis -- Enter the pressure, in pascai  ( Torr  = )33 Pascai).

~’7
-—-. -.. —.__.. .— _______ Pa

— .—
P a g e  6 AES/XPS Contributors Form
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SURFACE SCIENCE SPECTRA B. Specimen Description
— .

@ 123. Pre-Analysis Beam Exposures– Describe proceciures and include comments on the amount of time the onolyzed

region wos exposed to the x-roy  or electron irradiation prior to the measurements

for these spectto (especially important for beam-sensitive moteriols).

JOn~t ———..  — .-

—— — .—— --

Q 124. Charge control Conditions and Procedures - Describe the equipment used to control charge ot the specimen

during measurement. Include flood gun voltages and current,

target bios, the use o{ metol  screens, etc. Also, describe the

procedures used to determine the charge control.

. .,
PCKJtl  7 AES/XPS Contributors Form
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SURFACE SCIENCE SPECTRA C. Overall Instrument Description

r“C. Overd /nstrument Description..— — — — .

The fields in this section describe the system excitation source, the analyzer, and the ion gun used in the

experiment. The equipment description is divided into parameters universal to all of the spectra in the record,

such as electron spectrometer, and parameters that ccwld  vary, depending on the experimental condition,

such as the energy range and increment. Ihe universal parameters need to be described only once. However,

the information in Section E for Variable Instrument Parameters must be completed and collated with the

spectra described in Section F, Spectrum Parameters, for each different experimental setup.

O I 1. Spectrometer Manufacturer – Enter  tho designer’s name, if the instrument was custom-built, and reference a

published article, if applicable.

0 I 2. Manufacturer Model #

SS)(]oo-sol— . —— .- —- ——----- .— .

O I 3. A n a l y z e r  T y p e - Check one that best applies. If “Other, * !nclude a description in Field 4 below.

~ Cylindrical Mirror Analyzer (CMA)

~ Spherical Sector Anolyzer

@ I 4. Non-Standard Analyzer or Lens --

~ Double POSS  CMA

~ Other

Describe any non-standard analyzer or lens used and/or any modification or

enhancement made in house. If this information is not appiicoble  to this data

record, err~er *N/A. N

d!L!2L. -— - — - ——.. — .-. —————

_———— ——. —

5. Acceptance Angle from Analyzer Axis – Enter the acceptance angle. The acceptance angle is usually420 [or

CMA and00 for hemispherical analyzers.

Q degrees— — - .  — . —  --——-.———

() I 6. Analyzer Mode – Check one that best opplies.

~ Constont Poss  Energy (fixed ancslyzer  transmission) ~1 Constant Retorci  Ralio

. .—
Page 8 AES/XPS Contributors Form
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SURFACE SCIENCE SPECTRA C. Overall Instrument Descripticm
—..—

@l

0

7. Instrument Throughput Function - Identitj  the theoretical energy dependence of the instrument throughput tirnction

{n the most significant spectrai  range. if “Ofher,  ” describe in Field 8 beiow.

~ l / E ~ l/~E ml DE .

Cl Other

8.  Inst rument Thoughput Funct ion Comment – Hoborote  on any non-standard energy dependence.

I

—— ———. .— ..- .—

.— .— -—.——— -—

9. Excitation Source Label – Check  one that best applies.

~ Al Ka (non-monochromcsted) @ Al Ka (monclchronmted]

~ Other  X-Ray ~ Electron Beom

~ Othec describe the source _ _-—.– - -

10. Excitation Source Window or Filter — Describe any electron shield  ar rodiatian  filter in the source, e.g. 1.5 pm Al

11.

12.

13.

window.

A u- coa+d tnq jar window _ _ _ _ _ _ --

Detector Description – Describe the detector used, e.g. spiraltron, dynode, muitichonnei  resistive plate, etc.

&%’Wl s ,.s;75;”.  C4et-e.$ofi.— — —-—— .-

Ion Gun Manufacturer and Model # – Describe the ion gun as completely as possible i! it is non-standard.

— .  _—— ———  ——-——.  -— —-————...-.-———— .-

Sputtering Current Measurement Method – Check  one ~hat best applies

~ Biased Stage ~ Faracloy Cup

—.
P a g e  9 AES/XPS Contributors Form



SURFACE SCIENCE SPECTRA C. Overall Instrument Description

,

-., .

The spectrometer geometry is specified with respect 10 a coordinate system in which the axis of the analyzer

defines the polar (z) axis, and the x-y axes lie in the analyzer focal plane. The x-axis is defined by the normal

projection of the excitation source axis onto the analyzer focal plane. If the analyzer and source axes are

coincident, the proiectio’n  of the ion gun onto the focal plane should be used as the azimuthal reference. It is

presumed that all component axes intercept at a common point lying on the specimen surface.

Analyzer
AXIS

Specimen

Exc,totion Normol

‘“”’ce’i >--4”-”4

x. . . . . . . .

.

Anolyzer
Focol Plane

I 18. Please fill in the angles (in degrees) for the submission.

——.—.

~’Label
— . _ - — .  —

o Emission Angle’ @e
.——. —.——-. — ..— —. —..

Q Incident Angle Y i
— — — — - .  - - - — - —  ---—

1

——

Q Source-to-Analyzer Angle 0s
— - .  —. ..--- .--.. — .— .-— ——

@ Specimen Azimuthal Angle

b

@ Sp
——-.  —.—. .-. —.. —-. .—— —. —

Q Sputter Source Incident Angle Y ig
.——.—— —-- .—-.  --— — .-— —

Q Sputter Source Polar Angle @ ig
———.—..-....——-———. .-— —

T

—. —.-

Q Sputter Source Azimuthol  Angie @ ig
— .—

Value ● I
I

Ss- J—-— .

---15s

0
- - i

._—--4

(
I

— —

1
* If the angle varies from one spectrum to another, enter “v.”

.—-. ——
P a g e  1 1 AES/XPS Contributors Form
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SURFACE SCIENCE SPECTRA C. Overall Instrument Description

@ 119. Angular Geometry Comments - Present any odditionol  comments on the scattering geometry thot ore importont  to

understand the meoswements;  e.g. the take-off angle moy be imponiant relative to

the specimen structure. hs later fields, severol  geometric factors are requested,

such os roster oroo o! ion sputtering, dimensions of excitation area, etc. If the

x ond y axes o! the sputtered region, excited region, etc. do not coincide, describe

he orientation of the various regions.

.—. _.-— A—. —._ . . . . . ..——— —.——

. . . . . .

——-—
P a g e  1 2 AES/XPS Contributors Farm
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. . . . . .

SuRFAcE SCIENCE SPECTRA D. Calibration Information
—..— —-

D. Calibration Information——

O I 1. Ccslibration Summary – Describe the ccdibrotion of your spectrometer by completing  tho foble below.  For eoch

calibrcs~ion  point, enter the element and !ronsition  of the ccslibrotion peak, the energy (in eV)

meosured  for that peak ofter  calibration, the measured peak width (in eV) and omplitude,  and

the corresponding sensitivity factor and concentration. The peak ampjitude  method and units

for amplitude and concentration must be the same as those specified in Section L Care should

be used to ensure that the corr~ct  number of significant figures is entered since the precision is a

substantive ospect  of calibration. The comment lines may be used 10 identi~ the coiibration

re{erence  material (e.g.  Au foil or Cu).  1{ the calibration spectra are included in tho data record,

each calibration point shouid  be identified with the spectrum used to obtain the data for that

transition by entering the corresponding spectrum ID number (Field 1, Section F).

._— .. ——— —

2

3.

4

5

Comments

Peek
Amplitude

—

.—

.—

—

—

Sensitivity
Foctor

—-. —

—

——.
Atomic

Ccmcentrotion
— .—

— .—

-—

p+–—..—.——. .—. -———.--———---—- .——. --— .-- —- —— -—. —— -- ---——-——-—— .-—-— —--—- —. ————.  —

I 5 I

.—-. — —
P a g e  1 3 AES/XPS Contributors Form

-.
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SURFACE SCIENCE SPECTRA E. Variable instrument Parameters

rE. variable instrument Param;=..—

Completo  a copy of this section for each set of instrument settings. For example, you might be contributing

survey scans that have different energy resolutions, scan rates, etc. from a high-resolution scan of a transition’s

Iineshape.  The first field allows you to give each set of instrument settings a number for referencing to specific

spectra. You need to complete a copy of this section for each different set.

O [ 1. Parameter Set # - Enter on identifying serial number, starting with “l” for this set of vorioble  instrument pyrometers.

These numbers will bo used in the individual data records to re[erence  the appropriate parometer set

for each spectrum described in Section 1.

I——. —

Source Operating Parameters

0 I 2. Source Energy – Enter the characteristic energy (in ek’) of the excitation source, e.g. 5,000 eV for 05 keV  eiectron

beom, 1486.6 eV /or  Al Kcx, 1253.6 eV for Mg Ka, etc.

J-q@6t 6 ——..— . . . . ..— .—

0 I 3. Source Strength Value and Units - Enter the strength of the excitation source ohd  the correct corresponding units.

For XPS, this could be onode power in Wotts  or rodiation  flux density on the

specimen in photons/mm2  sec or, {or electron beoms, nanoamps  or

nonoomps/mm?.

200 idit”t s.— ..— —
Strength Value Units

@ I 4. Source Beam Size – List the x ond y values [or the unscanned exci~otion source size. Choose the x and y axes 10

coincide with the monu[octurer  definitions. If the beom is cylindrically symmetric, x and y are

equal. In other cases, such as the HP ESCA system, the beom is not cylindrically uniform. In

choosing the oxes, insure that x and y ore orthogonal to eoch  other ond to the excitation source

oxis.

/oeo /000.— .——
X Volue  (~m) Y Volue (~m)

@ I 5. Source Raster

n Yes

——..
=4 AES/XPS Contributors Form
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sURFACE SCIENCE SPECTRA E. Variable Instrument Parameters
— .  —.— —-

1 6. Source Size - Enter  the x and y dimensions, in pm,  of the exci~otion beam at he specimen surfoce.  Note that this can

differ from the source beam size enterecl  previously by virtue o{ beom rastering  or non-normol  angle of

incidence on the specimen, or both.

j 7y_3 /000 ——

X (Mm) Y (pm)
,.

I 7. Raster Frame Rate - Give the time intervol  requirecl  to return the beom to a given spot on the somple [in Hertz)  if the

source is scanned over the sornple.

—.._—

I 8. Analyzer Resolution – Enter the percent energy resolution used in the measurement on the Iefi line if the analyzer is

operated with a constant retarding ratio. If the analyzer is operated at a constont  pass energy,
speci~ the energy resoluticm  used on the right line.

or ],5.— ——— —. —.. . -
(in % conslont in eV (constant pass)

retarding rotio)

I 9. Analyzer Constants –Enter either the retording  rotio used in the measurement or the pass energy, in eV, used.

o r
j .50.— —

Retord Rotio Pass Energy (eV)

For fields 10-11 below, the x and y axes are tho axes defined on the scattering geometry figure
from Section C.

I 10. Analyzer Widths - Enter the size, in Km, of the onolyzer  entronce slit image projected onto the specimen surface. This is

the anolyzer “field of view” expressed in terms of the dimensions of the region on the specimen

being onalyzed,  which maybe energydependent. If energydependent, enter the electron energy

ot which the widths were meosured.

Was the analyzer ”width energydependent?  ~ yes’ [~ N o

ZLooo 2.000.——. — .- :—... .—.—
X Value (pm) Y Value (pm) ot Energy (eV)

.—..
cl 5 AES/XPS Contri-o=
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SURFACE SCIENCE SPECTRA E. Variable Instrument Parameters
—.——

~ 111, Analyzer  Angular Acceptance Width — Indico)e  if the anolyzer angle of occep!once  is constont.  Due to

fundorntmtol  electron optics, the held  of view and occeptonce  angle

connot  both remoin constont.  Specify the ongle  subtended by the

anolyzer entronce  aperture os determined in the x and y directions [for

cylindrically symmetric opertures,  they will  be the same volue). Enter N/A

for a CMA,  Ncvs-stondordparometers  should be described in Field  d,

Section C. If energy-dependent, enter the electron energy ot which the

angular occeptonce  was measured.

Was the analyzer angular acceptance angle ccmstant  with energy? @ Yes ~ No

_  30 30
——..-.-—.—— --- . . . .

X Angle  (degrees) Y Angle (degrees) ot Energy (eV]

.—-.—
P a g e  1 6 AES/XPS Contrib-;
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SURFACE SCIENCE SPECTRA E. variable  Instrument Parameters

E. Variabie instrument Parameters— . ——

Complete a copy of this section for each set of instrument settings. For example, you might-be contributing

survey scans that have different energy resolutions, scan rates, etc. from a high-resolution scan of a transit ion s

Iineshape.  The first field allows you to give each set of instrument settings a number for referencing to specific

spectra. You need to complete a copy of this section for eactr  different set.

I 1. Parameter Set # - &rter an identifying serial  number, starling wilh “ 1” [or :his sef O; voriabl’e instrument pararnerers.

These numbers will be used in the individual dala recoras  to reierence  the oppropriore  poramerer  set

[or each spectrum described in Secr;on  i.

2

Source Clperating Parameters

I 2 .

I 3 .

I 4.

i s

Source Energy – Enrer the characteristic energy (;n e V) of the excitation source, e.g. 5,000 eV for a 5 keV  eiecrron

beam, IA86.6  eV for Al Ka, 1253.& eV For Mg Ku,  etc.

Source Strength Value and Units — Enrer the strength of the excitation source and the correct corresponding units.

.50—.
Strength Value

Source Beam Size -

-360— — .
X Volue  (pm)

Source Raster

‘3 ‘(es

Far XPS, !his could be anode power in Watis  or radiafion  flux density on the

specimen in plratons/mml  sec or, for  electron beams, nanoam,ps or

nonoamps/mm  z.

L&ltis— —

Units

list the x and y values /or the unscanned excitation source size. Choose the x and y axes to

coincide with the morru~octurer definitions. It the beam is cylindricoily  symmetric, x and y are

equal. /n other cases, such as the HP ESC,A  sysrem. :he beam is not cylindrically uniiorm. in

choosing the axes, insure that x anti y are orrhogonai  to eacn  orher aria’ to the excifarion source

axis.

>00.—— ———

Y Value (pml

xl No

—-.
?age ] ‘1

—.-
AES/XPS Contributors Form
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SURFACE SCIENCE SPECTRA E. Variable Instrument Parameters

016.

0 [7.

@18.

Source Size - Enter the x and y dimensions, in ym, of the excitation beam a) the specimen surface. Note that this can

difier  horn the source beam size enterecl  previously by virtue of beom rasten’ng  or non-normal angle o{

;ncidence  on /he specimen, or both.

5-2.3 .300-. ——
X (pm) Y (~ml

Raster Frame Rate – Give the time interval required to return the beam to a given spot on \he somple (in Hertz) if the

source is scanned over the scrmple.

—— .-

Ancilyzer Resolution – Enter the percent energy reschtion  used in the measurement on the /e/t line ii the onaiyzer  is

operoted  wi~h a constant  retcrrding  ratio. ]/the anolyzer  is operoted  at a constanr pass energy,
specify /he energy resolution used on the right  line.

or 0,25-—— —.— —~.
(in % constant in eV (constant poss)

retarding rotio)

~ I 9. Analyzer Constants - Enler ei)her  the refarding

4 C - -
. . . . . ,_ or La
.. ——

Retord Ratio Poss Energy (eV)

For fields 10-11 below, the x and y axes are
from Section C.

ratio usect’  in the measurement or the pass energy, in eV, used.

he axes defined on the scattering geometry figure

@ 110. Analyzer Widths - fn~er the size, in ~m,  of the onolyzer  entrance slit image projected onto the specimen surface. This is

the analyzer “field of view” expressed in terms of the dimensions of the region on the specimen

being analyzed, which may be energydependent.  lf energyde,oendent

at which ~he widjhs were measured.

Wo; the analyzer width energydependent?  ~ <es :1 No

2W0 :?. 000— . .  — —.—-..—— —..

X Voiue  (pm) Y Value (pm]

enter the eiectron  energy

/ocD— — — — .  — . .
C! Energy (eVl

.—..
Page 1 5 ,AES;  XPS Conrr[burors  Form



SURFACE ~CIENCE SPHXRA E. Variable Instrument Paramebrs

0111. Analyzer Angular Acceptance Width - Indicate if the analyzer angle of acceptance is constant. Due to

hmdamerntai  electron optics, the held of v;ew  and acceptance angle

cannot ttoth remain constant. Specify the angle  subtended by tho

analyzer entrance aperture as determined in the x and y directions (for

cylindriccdly  symmetric apertures, /hey  will be the same volue]. Enter N/A

for a CMA. Non-standard pwameters  should be described in Field d,

Section C. If energydependant,  enter the eleciron  energy at which the

angular occeptonce  wos measured.

Was the anolyzer angulor  acceptance angle constant with  energy? B Yes ~ No

30 3(9— — . . .  — - — . . — ——

X Angle [degrees] Y Angle [degrees) at E n e r g y  (eV)

., .
/.

——.. —*-
P a g e  1 6 AES/XPS Canrrlbutors  Form



SURFACE SCIENCE SPECrRA E. Variable Instrument Parameters

rE. Vcdabie.  Instrument Parameters— . ——

Complete a copy of this section for each set of instrument settings. Far example, you might be contributing

survey scans that hove different energy resolutions, scan rates, etc. from a high-resolution scan of a transition’s

Iineshape. l%e first field allows you to give each set of instrument settings a number for referencing to specific

spectra. You need to complete a copy of this section for each different set.

I 1. Parameter Set # - Enter an identifying serial  number, starring wirh “I” {or :his ser o; varicbie  irrsmment  poramerers.

These numbers will bts used in the individual ciotcr recorcis 10 reierence  the appropriate parameter se!

[or each spectrum described in Section i.

-5— .

Source Operating Parameters

I 2. Source Energy – Enter the charocterislic  energy (in e V) oi the excitation source, e.g. 5,000 ev lor 05 ke V eiec!fon

beam, 1486.6 eV for Al Ka, 1253.6 eV for Mg Ka, etc.

J4KL — .— —-.. .

I 3. Source Strength Value and Units - Enter the strength af the excitation source and the correct corresponding Units.
For XPS, this could be onode  pcawer in Watts or rodiotian  flux density on the

specimen in photons/mmz  sec or, for eiectron  beams, nanoom.os or
“. nanoam,os/mmz.

Mm WuTtt>.— ——
Strength Value Units

I 4. Source Beam Size - list the x and y values  t’ar the unsconned’  excitation source size. Chaose  the x ond  y axes 10

coincide with the manu{octurer  definitions. If the beam is c;{iinaricaily  symmetric, x and y are

“. equol.  In other  cases, such as he HP ESC.4 system, ,’he beam is nar cylina’ricail.v uni{arm.  ;n

choosing the axes,  insure /ha: x aria’ y ore orrhogonai  to eccn  other  aria’ to the exc)torian source

axis.

_J2?QQ 600—.—
X Value (pm) Y Voiue  (pm)

I 5. Source Raster

~ ‘fe~

.—..
P a g e  14 AES/XPS Conwibutors  Form
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SURFAcE  SCIENCE SPECTRA E. Variable Instrument Parameters

I 6.

I 7.

I 8.

I 9.

Source Size - Enter the x and y dimensions, in Vm,  of the excitation beam at the specimen surkce. Note that this can

diKer from the source beam size entered previously by virtue  of beam rcsstering  or non-normal angle of

incidence on the specimen, or both.

low 400—. .——
x (pm] Y (pm)

Raster Frame Rate – G;ve the time intervai  required to return the beam to a given spot on the sampie (in Hertz]  if the

source is scanned over the sample.

Anciiyzer Resolution –

—. or
(in ‘% constant

retarding ratio)

Emer  the percent energy resolution used in the measurement on the left line if the onoiyzer is

operated with a constant retarding ratio. If the analyzer is operated at a constont pass energy,
speci&  the energy resolution used on the right  line.

),0

in eV (constant pass]

Analyzer Constants – Enter either the retara’ing  ratio used in the measurement or the pass energy, in eV, used.

or .JQQ____
Retard Ratio Pass Energy (eV)

For fielcls 10-11 below, the x and y axes are
from S&tion  C.

tho axes defined on the scattering geometry figure

I1O. Anakzer Widths - Enterthesizo,  inqrn, of theanolyzeren;rance  slitimageprojectedonto \hespecimens.dace,  fiisis
I .

the analyzer ‘field of view-  Axpressed in terms of the dimensions of the region on the specimen
being analyzed, which may be energydependent.  If energyde,oendent,  enter the electron energy

at which the widths were measured.

WcIs the analyzer  width energydependent?  ~ ‘{es n No

2000——.— — Z(2OO-.—-.——
X Value (pm) Y Value (pm]

_ ~oc)c~
cr Energy !ev)

——-. ——
P a g e  15 AE5i XPS Canrnbutors  Farm



SURFACE SCIENCE SPECTRA E. Variable Instrument Parameters

@ 111. Analyzer Angular Acceptance Width - Indicate if the analyzer angle of acceptance is constant. ouo to
Amdomental  electron optic% the field of view ond occeptonce  ongle

connot  both r~moin  constant. Speci& the angie  subtended by the

onaiyzer entrance aperture as determined in the x ond y dir~”ons  [for

cylindrically symmetric apertwres,  they will  be the same value].  Enter N/A

Far a CMA. Non-standard parameters should be described in Field A,

Setion  C If energydependent,  enter the electron energy ot which the

arqulor  acceptance was measured.

Wcrs the analyzer ongular  occeptonce angie constant with energy? @ Yes ~ No

30 .30——.—. —. ——
X Angle (degrees! Y Angle (degrees) at Energy (eV)

——. —
P a g e  1 6 AE5/XPS Canrrtbutors  Form
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SURFACE SCIENcE SPECTRA F. Spectrum Parameters
—.——

1 F. spectrum  Parameters— .

Complete a copy of this section for
data record.

1,1.

I 2.

I 3.

I 4.

I 5.

I &

I 7.

I 8.

each spectrum, including calibration spectra, submitted in this

Spectrum # - Number the spectra in the data record seriolly  from 1. Enter the number of this spectrum.

/——

Suggested Publication Status of this spectrum

!!?3 Print in Surface Science Speclra ~ Enter in AVS electronic dotabose  only

Spectrum Filename - Enter the filename of this spectrum as designated on the magnetic medio  submitted.

c.(4c12._l.—

IS this a Calibration Spectrum?

Cl Yes B N o

Parameter Set # to Use – Provide the number identifier (Field 1, Section E) for the set of instrument parameters used

to measure this spec!rum.

‘1—- .—

Date – Enter the date that the spectrum for this region wos measured. The format is YYYYMMDO.

_/7gqo2-(32  _

Spec ies  Label – Provide the symbol for the element being measured in this spectral region, e.g. Cl, N, etc. More than

one element may be represented. 1//his is a survey spectrum, enter “survey.”

Si.m<eq —

Transition Label - Record the core-level transition that is producing this spectrum, e.g. “KLL”  for AES, “2p” for XPS, etc.

List the corresponding transitions in the some order as you Iisreti the elements in Field 7 above. 1[ the

,,

spectrum is o survey scon, enler  “survey.”

s~.tieb].—

—..—
P a g e  1 7 AES/XPS Cent-F;



SURFACE SCIENCE SPECTRA F. $pectrum parameters
— .

Q19. Spectral Region Comment -

.0110,

0111.

0!12.

0113.

0114.

Q115.

Enter comments describing the spectrum more Idly when the element and transition do

not adequately characterize the spectrum. For exomple,  provide information about

critico/  experimental variobles  (temperature, etc.) thot should be emphasized or

provide comments on the identification ofpeoks  orising {rem multiple chemiccd stotes,

satellites, interference between peeks, etc. in the spec!rum.

\
— . —  —.- —. —.. — .

—.— —-——. — — -.

——— ———.—— ——-.  ..-.  -— ——... —— —._ —..._ --

~ —— .— -.

Abscissa Label – Check the appropriate box for the cmergy axis.

~ Kinetic Energy ~ Binding Energy

Abscissa Values - Enter the energy, in eV, o{ the {irst doto poin\  disployed  on the leh in the spectrum plot ond the energy

increment, in eV/chonnel, used in the energy scon of this spectrum. For disploy  purposes, Auger

kinetic energies will increose from Iefi to right (positive increment value], and XPS binding energies

will decreose  going from Ieh to right (negotive  increment volue).

Jjm,cl G!@z!t_.
Storting  Value Increment Volue

Ordinate Label – Specifj they axis label, such os intensi~,  etc.

zn+t’flsr’+q .-

Ordinate Units - Specitj the units of signol  in each chonnel, such as “arbitrory  units, ” “counts, ” “counts/see, ” etc,

C.oun-ts

Number of Data Channels – Speci& the number ofchcmneh  used to meosure  the spectrum.

AQ~=lL-------

Number of Scans – Speci~ the number of times  the signal \or a given channel wos counted.

/_— —

—..
P a g e  1 8 AES/XPS Contrlb-~



SURFACE SCIENCE SPECTRA F. Spectrum Parameters
—.—— —.

Q 116. Signal Mode – Check the oppropriote  box to identify the dots acquisition mode: direct far an analog signal measurement

that is then digitized; V/F [or an analog signol  digitized using an csnalogla-digital  converte~  pulse  singlo
for single-channel pulse counting; multichannel direct for analag  measurement using a positian-sensitive

detector and multichannc+l  indirect for a multichannel detector with photan  conversion.

~ Direct Analog ~ V/F Analog

.0117. .Equivalent Simultaneous Channels -

/2-g.— —

~ PUISSI Single @ Multichannel ~ Multichannel
Chcmnel Direct Indirect

Enter “ 1” for a single<hannei  detector. For a muitichonnei  detector, enter the

number of channels in the spectrum covered by the width of the detector.’

@ 118. Seconds per Scan – Enter the time needed for one scon in seconds.

y 2.(3—— —

O 119. Total Seconds this Spectrum – Reccd  the to~ai  eiapsed  time  used to acquire this spec~rum in seconds.

f]zo————.

-- ~ 120. Time Correction - Record your ‘system deed time.” For o positive vaiue,  the count rote should be corrected by dividing

taunt rate by
(1- dead time) x [time/channei)

For a negative vaiue,  the correction is

exp. (measured count rote)  x (deed time)

O 121. Signal Modulation Method - Check the appropriate field lor the signoi  modulation. Describe any tailorod

moduiotion  function in Fieid  2, Section H. Note thot oniy  “raw” data, not computer-

diflerentiated  date, shouid be submitted.

H N o n e ~ Sinusoidal ~ Tailored c1

@ 122. Lc)ck-in

— — .

(sinusoidal (using speciai
moduiotion/ modulation
demoduiaticm) funclion)

P a r a m e t e r s  – Compiete  oniv ii oppropfiote.

-—. —-— . . ..—. -.. ——--

Peek-to.peak ompli(ude  of Modulation hec{uency of

the modulation in eV or nA tho reference signol in (Hz~

9eom  B l a n k i n g  @

(chopped beom
moduiotion)

——..  --—

Beom Amplitude

[moduiated
beam strengthj

Time constonr  of the lock-in

amplifier used in seconds

.—-.— ——
FI 9 AES/XPS Contributors Farm



SURFACE SCIENCE SPECXRA F. Spectrum Parameters
—. —99

rF. Spectrum Parameters

Complete a copy of this section for each spectrum, including calibration’ spectra, submitted in this
data record.

011.

012.

013.

0  [ 4 .

,.

015.

@16.

@17.

Spectrum # - Number the spectra in the data record serially  from 1. Enter the number of this spectrum.

2

Suggested Publication Status of this spectrum

@ Print in S.rt’cIc8 Science Spectra ~] Enter  in AVS ejectroni~ cjorobose  oniy

Spectrum Filename – infer the /ilename  of this specfrum os designotea’  on the magnetic med”io submitted’.

GL4C.12-.2— .

Is this a Calibration Spectrum?

Cl Y e s E N o

Parameter Set # to Use – provide the number ider,tifier  (Field 1, Secticm  E/ for the set of instrument parameters used

to measure this spectrum.

2.

Date -- Enter the dote that the spectrum /or this region was measured. The format is YYYYMMDD.

~?gyozox

S p e c i e s  Label –,?rovide ~he symboi  {or the eiement  being meosurea’  in rhis sP.ec:ro  I region, e.g. C!, N, LVC. .More  [nun

one eiement  may be represented”. 1/this k o sumey spectrum, ,enler “suffey.”

Cq.—

Trcmsition Label — Record Ihe core-ievel  Irorwtion  dtot  is producing this spec!rum. e.g. “KU” for AES, “2P’ for ,YPS,  WC.

List  the correspond’ing transitions in the some order as you Iisrea” !be eiemenrs in Heid  7 ~bove.  ff he

s,oecrrum  IS a suwev  scan, anrer “survey.”

A p3/z —

—.— ——
P a g e  1 7 AE.S/’XPS Contributors Form



S URFACE SCIENCE smcm F. Spectrum parameters

Q19.

.0110.

0111.

.

0 1 1 2 .

Spectral Region Comment - Enter comments describing the spectrum more filly when ~he element ond transition do

not  adequately choroc!erixe  the spectrum. For exomple,  provide information obout

criticol experimental wwiobles  (!emperoture,  etc.) thot should be emphasized or

provide comments on the identification o{ peaks arising horn multiple chemical states,

satellites, interference between peaks, etc. in the spectrum.

\
—. — .— ..— . .

— .—. —— — -.

—. .— .—— .. . _—— — ——-

—— -— ——.—. —.. ——-. ——-.

Abscissa Label - Check the appropriate box {or the energy axis,

~ Kinetic Energy ~

Abscissa Vaiues -

yqf?’, ?

Starting Value

Binding Energy

Enter the energy, in eV, o{ the first doter point dispioyed  on rhe Ieh in the spectrum plot and the energy

incremant, in eV/chonr)el,  used in the energy scan of this spectrum. For display purposes, Auger

kinetic energies will increase horn Ietl to right [positive increment value],  and XPS binding energies

will decrease going from letl  to right (neyotive  increment vaiue).

‘0, ]S6 “

Increment Volue

Ordinate Label – Speci& they axis label, such os intansity,  etc.

X M tekr;4.ti.-—-. 4

0113. Ordinate Units - Speci~ the units of signal in each chcrnrrel,  such os “arbitrary units, ” “counts,” “counts,l’see,” elc.

(D 114. Number of Data Channels - Spec/fy the number of channeis used to rneosore Ihe soec:rum.

_j&LL______

@ 115. Number of Scans - Speci$ the number or’ times the signal  for a gwen chcrrrntri was muntea’.

“a o

——-.—
P a g e  1 8 AES/XPS Confrlb-~



SURFACE SCIENCE SPECTRA F. Spectrum Paramebrs

@ 116. Signal Mode -

~ Direct Analog

.0117.

Check the appropriate box to identity the dots ocquistion  mode: direct for on onolog  signol  measurement

/hot is then digitized; V/F for on onolcig signol  digitized using an anologtadigital  convertec  pulse  single

for single-chonnel  pulse counting; multichannel direct for anolog measurement using a position-sensitive

detecto~  and muitichonnel  indirect for a multicironnel  detector with photon conversion.

~ V/F Anolog

Equivalent Simultaneous Channels –

/2g _

Cl P&Jii:gle ~ Multichannel .III F#lJcjonnei
Direct

Enter “I” [or a single-channei  detector. For a multichannel detector, enter the

number  O; channeis  in the s,vec:rum  covered by the wia’th  of the detector.

Seconds per scan - Enter  the time needed for one scon in second’s.

Igc>.—

@ 119. Total Seconds this Spectrum – Record the total  eiopsed  time used to acquire this spectrum in seconds.

]200.— —

6) [20. The Correction – Record  your  “system decrd time.” For o positive value,  the taunt rate shouid be corrected by dividing

count rote by
[1-  dead time) x (fime/channel)

For a negative voiue,  the correction is

exp. (measured count rate)  x (dead time)

AL7tm.—

O [21. Signal

@ 122. l o c k - i n

Undulation Method - Check the appropriate lieid  {or the signai  moa’uiation.  Describe any toilored

modulation function in Fieid 2, Section H. Note that only  “raw” data,  not computer-

differentiated data, should be submittea.

‘~ Sjnusoidol 2 Toilored ~ 3eam  310nking ~ aeom’Amplir.de

(sinusoidoi ~using specioi ~c,$oDped beam (moduiateci
modulation/ modulation ,moa”uiation) beam strengrh]

demodulation) lunclion)

Parameters – Com,oiefe oniy ii oppro,oriole.

-_. -———_ . . . . .._ —.-. .—— —..-

Peak-to-peak omoli!ude oi ,Mociuiotion  frequencv oi

tho modulation in eV or nA :he reierence :Iqnoi in [I+zl

—.—.—- _——. ——..
Time consrcnr oi !he lock-in

zmDlifier ‘used in seconds

. ——
P a g e  1 9 AES/XPS C~nrrlburors  Fo rm



SURFACE SCIENCE sPECITtA F. Spectrum Parameters

rF. Spectrum Parameters

Complete a copy of this section for each spectrum, including calibration spectra, submitted in this
data record.

011.

012.

013.

014.

015.

016.

Q17.

@18.

Spectrum # - Number the spectra in the data record srw-iolly  from 1. Enter ttte number o~ this spectrum.

.3

Suggested publication Status of this Spectrum

@ Print  in Sur&e  Science  .$pactfo ~? Enter in AVS electronic database oniy

Spectrum Fiiename - Enter the filename 01 this spec:trum as designated on the magnetic media submitted.

cuclZ1-3

IS this a Calibration spectrum?

a Yes m No

Parameter Set # to Use - Provide the number identiher  {Field 1, Section E) for the set o~instwment  parameters used.

to measure this spectrum.

Date - Enter /he date that the spectrum for this region WC[S measured. The /ormat  is YYYYMMDD.

P?”02 02.

S p e c i e s  La~el – Provide /he symboi {or the eiement  being meosurea’ in rhis soec;ral  region,  s,g. C!, V, WC. ,Vlore rhan

one element may be re,rxesenred’.  If this is a survey  spectrum, enter  “survey.”

c. I

Transition Label — Record the core-level transition thot is producing this s,pec:rum, e.g. “KU”  for AES, “2p ‘ for ;(PS,  etc.

list the corresponding translrions  in /he some orcier  as ;/au iisreci  !he eiemenrs in Fieiu 7 oc)ove. //the

spectrum is a survev scan. enrer “survev.”

2*—

—-.—
P a g e  1 7 AE5/XPS Conrnbutors  Form



SURFACE SCIENCE SPEC7RA F. Spectrum Parameters

@19.

. 0 1 1 0 .

0111.

0112.

0113.

0114.

Q 115.

Spectral Region Comment – Enter comments describing the spectrum more fully  when the element and transition do

not odequcrtely  Ctrartscterize  the spectrum. For exompie,  provide information obout

critical experimental von”ables  (~emperature,  etc.) that should be emphasized or

provide comments on the identification of peaks otising  L-em multiple chemicol  stotes,

satellites, interference between peaks, etc, in /he spec)rum.

.
—— —. —.....— — .——..

—. - — —.. -—----- --

~ —— —- ——_..-—_  —----- — --

—. ———. —.. .,_ —-... — --

Abscissa Label – Check the appropriate box  for the energy oxis.

U Kinetic Energy ~ Binding Energy

Abscissa Values - Enter the energy, in eV, oi the ~irsr data point dispiayed  on the Ieit  in the specrrum  ,oiot and the energy
;ncrement, in eV/chunnel,  used in the energy scan oi this spectrum. For dispiay  purposes, .-luger

kinetic energies will increose  Irom Ieh to right (positive increment value), ond XPS binding energies
will decrease going from Ierl to right (negative increment value).

2027,7 -0, ))7—— ——
Starting Value Increment Volue

Ordinate Label – Speci&  they axis label, such as intensity, etc.

JWe.ns;-t+——

Ordinate Units – Specify the units of signal in each channel, such as “orbitrary  units, ” “counts,” “counv’see,”  et:.

C-oun<s—. .-

Nurnber  of Data  Channek – S4pec@  the number c); cnclnneis used 10 meosure  [he sDec:rum

Izg.— .

Number of Scans - Spec@  the number  ar’ times rhe ~ignal  for a given channei  was caunteci.

Zo_—.——.—- --

——..—
P a g e  1 8 AE5i XPS Contrlburors Form



●

SURFACE SCIENCE SPECIRA F. Spectrum Parameters
—..

@ 116. Signal M o d e  - Check the appropriate box to ;dentify  the data acquisition mode: direct {or on analog signal measurement

that is then digitized: V/F for an analog  signal digitized using an analogtedigital  convetiec  pulse single

for singkchannel  pulse counting; mdichannel direct far analog measurement using a positiowsensitive

detecto~  and multichonnei  indirect for a multichannel detector with photon conversion.

~ Direct Analog ~ V/F Anaiag

.0117. .Equiva[ent Simultaneous Channels –

Cl Puk:w:~gle @ &ul~;hannel  ,CJ ,~.~jonnel

Enter “ 1” for a singkchannei  detector. For a multichannel detec~or,  enter the

number of cisanneis  in the s,ooc!rum cavered by fhe wia’th  of the detector,

j2.g— .

@ [ 18. Seconds per Scan - Enter the time neeried for one scan in seconds.

t@— .

@ 119. Total Seconds this Spectrum – F!ecoro’  the iotal  eiopsed  time used to acquire /his spectrum in seccmds.

12.00— .

0120. ~me Correction – Record your “system dead time. ” For a positive value, the taunt rate should be corrected by dividing

count rate by
(1-  dead time) x (time/channel)

For a negative value, the correction is

exp, (measured count rate) x (dead time)

O 121. Signal Modulation Method – Check the appropriate fieid  for the signai  modulation. Describe any taiiared

moduiatian  timction  in Fieid 2, Sectian H. Note that aniy “raw” data,  not computer-

a’ifferentiated  ciato, shouid be submitted’.

1~ sinusoidal 3 Tailc)red ‘~ seam alanking 3 Beanl  A m p l i t u d e

(sinusoidal (using speciai [c,+oDpeu’  beam (mociuiarea’

modulation/ moduiatian modulation)
demoduiotion)

beam strenglhj
function)

(9 22. lock- in  Pa ramete r s  –  C~m,o/’ete oniy ii aopronriate.

.— — .. ——.. —.. .—— ——

?eoK-to-peaK  ompiitucie ai Matiuiorlon ireauenc’f  oi

the modulation in eV or nA the reierence  ~lgncsi in (Hzi

‘ime  consrcnr of :he lock-in

:rnoiifier  ‘JSed in seconds

—-. ——
P a g e  1 Q AES/XPS Cantrvbutars  Form



.

SURFACE SCIENCE sPEffRA F. spectrum parameters
.—

1 F. Specirwn Parameters.—

Complete a copy of this section for each spectrum, including calibration
data record.

spectra, submitted in this

0 [1.

012.

013:

014.

@16.

Q17.

0/8.

Spectrum # - Number the spectra in the data record sena{ly  from 1. Enter the number OF this spec)rum.

L1

Suggested publication Status of this Spectrum

@ Print in Surface  Science .Spectrcs ~ Enter in AVS electronic database only

Spectrum Filename - Enter the [ilename  of this spectrum as designated on (he magnetic mea’ia submitted’.

cQc12. q.—

IS this a Calibration Spectrum?

Cl Yes

Parameter Set # to Use - pravide  the number identifier [Field  1, Section E) for the set o{ instrument parameters used

to measure this spectrum.

‘3.
. .—

Date – Enter the date that the spectrum for this region was measured. The \ormat  is YYYYMMOD.

)?gfozo~.—

Specie: Labei – Provide the symbol  {or ~he eiemenr  being measurea  in this s~ec:rcl  regjon,  ~.g. ‘~!, N, e!c. :~ore lhan

one eiement  may be represented’. If this is o survey spectrum, enrer “survey.”

c-u

Transition Label - Record the core-ievel  transition that is producing this :,oec?rum. 3. g. “Kf 1” for AES,  “?p”  for ;{PS,  etc.

List  the corresponding transitions in he same order  as YOU ~isreti  the eiemenrs  in ~ieid ~ a~ove. if the

specrrum  is a surwv scan. sn?er ‘suwev. ‘

I!.. -nw

.— ——
Page 17 AES/XPS Canrriburors  Form



,

SURFACE SCIENCE SPECTRA F. Spectrum Parameters

@19.

.0110.

0111.

. .
>,

0112.

0113.

0114.

Q 115.

Speclm Region Comment – Enter comments describing the spectrum more fishy when the element and transition do
not adequately characterize the spec~rum.  Far example, provide information obout

critical experimental variables {temperature, etc.)  that should be emphasized or

provide comments on the identification of peaks arising }rom mult!ple  chemical states,

satellites, interference between peaks, etc. in the spectrum.

\
—— —.——

— —. — —. —--  — ——

-— ——— . . ..—. — — —..

—— .—— . . .. -—.-. --— ——-

Abscissa Label – Check the appropriate box for the energy axis.

~ Kinetic Energy ~ Binding Energy

Abscissa Values – %ter the energy, in eV, O; the first dc;ta point dispiayed  on the Ieh  in the spectrum plot  and the energy

increment, in eV/chcsnnei,  used in the energy scan of this spectrum. For display  %vosest Auger

kinetic energies will  increase from left to right (positive increment value), and XPS binding energies
will decrease going from Iefi  to right (negative increment value).

S7J( 7

Starting Value

-O, j?s-— .
Increment Value

Ordinate Label – Specify the y axis lahei, such as intensity, aIc.

~“jq+etis~hq

Ordinate units – Speci+  the units of signal in eoch channel, such as “csrbitrav  units, ‘ “counrs,”  “coun!s,/see,” etc.

C.or4ntS

Number of Data Channek - Specj& the number o{channeis  used to measure :he sDec,’rum.

‘z. S-6— .

Number of Scans – Specl&  the number  d times the :ignoi for a given chonnel  was c~unred.

~. o— .——

——-.— —.,
P a g e  1 8 AE51 XPS Contributors Form



$

SURFACE SCIENCE SPECTRA F. Spectrum Pcwameters
. .—

.0117.

0121.

Signal Mode -

U Direct Analog

Check tha approptiote box to identi~  the doto acquisition mode: direct  {or an onalog  signal measurement
that i~ lhen digitized; V/F for an anolog  signal digitized using an analog.tadigitoi  converte~  pulse single

for single-channel pulse counting; multichannel direct for analog measurement using a position-sensitive

detecto~  and muhiclsonnel  indirect for a multichannel detector with photon conversion,

n V/F Anoiog

Equivalent Simultaneous Channels –

.&$l———__

U P#8s8:~gle @ ~r~ti:hannel  .~ ,&#iionnel

Enter “ 1” for a single-channei  detector. For a muhichannel  deteaor,  enter the
number oi channels in the s,pecfrum  coverea’  by the wia’th o[the detector.

Seconds per Scan - Enrer  the time neea’ed  for one scan in second’s.

120

Totai Seconds this Spectrum – k?ecora’ the torol eiopsed  time used/o acguire this spectrum In seconds.

Zyoo.—

Time Correction –

“N&he

Record your *system dead lime. ” For a positive value,  the count rate should be corrected by dividing

count rate by
(1- dead time) x (time/channel)

For a negative value,  the correction is

exp. (meosurea’ count ratej x (dead time)

.—

Signal Modulation Method – Check the appropriate field {or the signal moduiotiort.  Describe any tailored

modulation func!ion  in Field 2, Section H. ,Vore that only “raw”  data, not computer-

dillerentiated  dutcf,  should  be submittea.

~ Sinusoidal “ q T a i l o r e d _l 3eom alonking :1 Beom ,Ampiitucie

(sinusoidal (using special ~c,+ooped’ beom (mociuiared
modulation/ m c>dula tion moa’uiationl beam strengrh]
demodulation) !unction)

Lock- in  Paramete r s  – CJmoiefe  oniv i{ aoprooriare.

.— —. . . — —. .. —.. ——. - .—. —-
Peak-to.peak  ompiituae of Mociuiation  ireqwencv  oi

the modulation in eV or nA the reference ~iqrloi  in (Hz)

—— —— ..-—. —.
‘:rne canstcnr oi the ~ockin

:rncliiier  ‘JSed in secsnds

——-. ——
Poge  1 9 A~~/XpS  ~~nrr!~ulor$  Form
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SURFACE SCIENCE sPECTRA F. spectrum Pammetem

I F. SPedrum  Parameters

Complete a copy of this section for
data record.

01 1.

012.

013.

0  [ 4 .

015.

@16.

Q17.

each spectrum, including calibration spectra, submitted in this

Spectrum # - Number the spectra in the dots record seriolly  from 1. Enter the number  o{ this spectrum.

5-——

Suggested Publication Status of this Spectrum

Cl Print in Surface Science Spectra ~ Enter in AVS electronic dotabose  oniy

Spactrurn Filename - Enter the filename 01 this spectrum as designated on the magnetic mea’ia submitted.

c.uc.12_5

IS this a Calibration Spectrum?

IJ Yes ~ No

Parameter Set # to Use - Provide the number identifier (Field 1, Section E) for the set O; instrument parameters used ‘

10 meosure  M 5pechrm.

3

Date -- Enter the dale that the spectrum for this region wos measured, The format is YYYYMMDD.

/7g$’0202

Spec ies  Label – ?rovide the symboi  for the eiemenr  being meosured  in this scmc:rai region, s.g. </, N, etc. More !t?on

one element may be represenrea’.  1/this is a survey spectrum, wsrer  “survey. ”

c_

Transition Labei — Record the cor+levei  trorrsition  thc]t  is producing this specrrum, e.g. “KU” for AES, “2p’ for Xp.5 WC,

List the corresponding tronsirions  in the some ora’er as you /isrec’ !he .demenrs  in F;eid 7 ~bove.  ;f the

spectrum is o survey scon. tinrer  “survey. ‘

1 s



SURFACE SCIENCE SPECIT?A F. Spectrum Parameters

@ I 9. Spectral Region Comment - Enter comments describing the spectrum more Lilly when the element and tmnsition  do

not  adequately chcrrac~en”ze  he spectrum. For example, provide information about

critical experimental variables (temperature, etc.]  that should be emphasized or

provide comments on the identification of peaks arising from multiple chemical stotes,

soteljites, interference between peaks, etc. {n the spectrum.

.
—. —— . . . . . . . ——. —

—— .——.. .—.-— .———

,0110. Abscissa Labei – Check  the appropriate box {or the energy axis.

n Kinetic Energy @ Binding Energy

OIIL

01120

0!13.

0114.

@ 115.

Abscissa Values – Enter the energ~ in e~ O; the first claro point a’ispiayed  on the Ieit  in the spectrum plot  and the energy
increment, in eV/chonnel,  used in the energy scan of this spectrum. For dispioy  purposes, Auger

kinetic energies will increase [rem ietl to right (positive increment value), and XF’S binding energies
will decrease going from Ietl to right (negative increment value).

29 Y,? -OIJ17
— . ——

Starting Value Increment Value

Ordinate Label - Specilj they axis label, such as intensity, etc.

~n+.en~j+.u

Ordinate Units – Specitj  the units of signal in each chcmnel,  such os “orbitra~  units, ” “counts, ” “counts/see, ” elc.

c...~fi+ g

Number of Data Channek  – Specify  the number O; channels used to measure he soec:rum.

Izg— .

Number of Scans - Spec]fy  the number 0[ times the signol for a given chonnel  was caunrea.

]0— . —.

——.. —--
Page  1 8 AES/XPS  Conrrtburors  Form



SURFACE SCIENCE SPECTRA F. Spectrum parameters

O 116. Signal Mode -

~ Direct  Analog

Check  the appropriate box to ;dentify  the data cscquistiors mode: direct for an analog signal measurement

thai  is then digitized; V/F for an analog signal digitized using an analog&digilol convertec  pulse single

[or single-channel pulse  counting; multichannel direct {or anolog  measurement using a position-sensitive

detecto~  and multichannel indirect far a multichannel detector with photon conversion.

~ V/F Analog

.0117. Equivalent Simultaneous Channels –

/2.5’.—

@ 118.

Q119.

-.. 0120..! ,,.,.,.

0 1 2 1 .

Q 122.

(J Pulsa Single ~ Multichannel ~ M:ltichcmnel
Chcmnel Direct Indirect

Enter “ 1” {or a single-channei  detector. For o multichannel detec~or, enter  the
number o! chunneis in the s,pectrum  coverea’  by the wia’th  of the detector.

Seconds per Scan - Enter the /ime needed for one scon in seconds.

60.—

Total Seconds this Spectrum – Recorci the total elopscd’ time used to ocquire  this spec:rum  in seconds.

goo.—

Time Correction – Record  your *system dead time. ” For o positive value,  Ihe  count rate shouid be corrected by dividing

count rate by
[1- deed time) x (time/channei)

For a negative volue,  the correction is

exp. (mecrsured  count rate) x (dead time}

‘None..—

Signal Modulation Method - Check the appropriate field for the signai  moduia!ion.  Describe any tailored

modulation function in Field 2, Section H. Note ihat  only “raw” dots, nor compute~

differentiated dots, shouid be submitted.

@ None - c1 Sinusoidal ‘3 Tailored ~? ~eom alanking
;-
I_I Beam Ampiituae

[sinusoidal [using special ~Ch ODpt?d’  beam [moauiarefi
modulation/ modulation moa’uiation) beam strengrhj
demodulation) funclion)

Lock-in Parameters – Com,oiete  only if a,opro,priofe.

-—. ——.—.. ———— -— —-. —-. .-—
Peak-to-peak amplitude 01 Mociulalion irequency oi

the modulation in eV or nA the reierence ~ignai  in (Hz)

..—..—
‘ h ”‘ime constcnr  ar ! e IacK-in

:moiifier Jseci in secands

—.. ——
P a g e  1 9 AES/XPS Canwlburors  Form



SURFACE SCIENCE SPECTRA H. Anafysis Methods

Q

r“H. Analysis Methods

1.

2 .

Energy Scale Correction - Discuss energy scale calibration and energy sh;hing  used to compensate for charging, i{

ony.

* /?cferacecl to f-k e .  ct&uen+;4;ous— . . -..-–..-.--&~_dr” ~a”~h g ~-s /0 -k -

cd- 2g4, 6 ex -— —... .-—-. ——— —.—..—— —.-
—— -_——..._..-——...—-—— — --—— -

—. ———...—.-.--.——— —...—__- ——— . . . .

Intensity Scale Correction – Discuss any function oppliocl to the spectral intensities to adjust the peak amplitudes

repotied.

@nQt —————.-—.—————— -——

—. —-. --.-—._..——— .—. -.

3. peak Shape and Background Methods – Describe the technique used for background correction, e.g. linear

subtraction, Shirley Amction,  Tougaard  function, Fourier transform
cutclf[  etc. Describe the procedure used to fit the spectral Iirmshape,

e.g. Gaussian, Lorentzian,  Voight, Ooniach-Sunjic,  etc., and to measure

peek amplitude.

4 .

.—-.
-2 AES/XPS Contributors Form



SURFACE SCIENCE SPECTRA 1. Spectral Features Descriptions

r/. Spectral Features Descriptions—— —

Q I 1. Major Elements - 1;s! ihe principal elemenis  identified in the spectra submitied  in this record.

c-q, cl —— .—. .-_. .— .—

o I 2. Minor Elements — List IIIe trace elements identified thot oppear  in the spectra in this record.

c.. —— .—— ——.. —- —— . . . . -—. -—

The fc)llowing three fields define the quantitative portions of the feature table on the next page.

01”3.

014.

,.

Peak Amplitude Method

[] Peak Height’ M Peak Area

peak Ampl i tude Uni ts

~ Total  Counts

0 I 5. Concentration

~ Atomic%

Cl Counts/see

Units

~ Weight%

~ Normalized to o Cl eV x counts
wlected p e e k
intensity

~ Monoloyers Cl mg/m2

Cl eV x counts/see

~ Other

.—..— ——
P o g e  2 3 AES/XPS Contributors Form
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SURFACE SCIENCE SPECTRA [. Spectral Features Descriptions “

@ ~ &  Table of Spec!ra!Features– En!er  in the table below all  AQ transitions identified in the spec!ra. Use care to enter the appropriate number of significant figures. (for

example, the entry 283.2 is not the same os 283.20.] /f desired, the compu!ed uncertainty may be entered with o volue (e.g.,

283.20 * 0.05). The peak amplitude method and unifs for peak amplitude and concentration are those entered on the previous

page. The sensitivity factors are those used for the transition in the quantitation,  and the last column is for a brief comment on the peek

assignment, e.g. carboxy/a/e, Mo(W), etc.

Spectrum Element, peak Peak Width Peak Sensitivity peak

lD# Transition Energy, eV (FWHM),  eV Amplitude Factor Concentration Assignment

[+2 ! Cu 2P3/~ ? 3 4 ? 7 2,0 45423 ?f74~ 3 3 .  ?

~ I I I I/%3

I

Ci’ Zp ]7%17 !,s 2 / 7.5C 2 t3Q5 gg. ) I  Pes;fi.n  ats ~ke 2P>, I-z

4 C q L3 fly5 &i- ~70~9
~ I

1 ~ [ fi ! t- I I i !
I I

I I ~ t

I

I ! J

Note: For purposes of labeling transitions in the published spectra,
please annotate the submitted hard copy spectra with alphanumeric
peak identifications as you would like them to appear.

Dr.,-..  9A AES/XPS Contributors Form



SURFACE SCIENCE SPECrRA Appendix: Contributors’ Comments

rAppend/x: Contributors’ Comments— . —

Comments for the Editors – Please add any comments or suggestions you might hove concerning this form or Surfoce

Science Spectra. We volue your feedback.

—— —.——— .—

— — .—. .- -—

—— —-——. .—

Checklist - A complete submission must include the following:

Completed AES/XPS Contributors Form (3 copies).

Herd copies of all spectra (3 copies).
. .

Digitized spectra on magnetic disk.

Record the disk characteristics below:

Medium (e.g. highdensity 3.5” floppy).

Doto Format (e.g. PHI: .DIF files).

Data File Source (e.g. MS.DOS, HP BASIC].

m

00

Ed

3 , . 5 ”  +Y?!Pp~ ,, %~o k—-——

J/p =f-

W O/wc-——-——

End of the AES/XPS Contributors Form.

—..
P a g e  2 5

.-
AES/XPS Contributors Form



SURFRCE  C O M P O S I T I O N  TABLE
CLlC12_1

CUC12 pr-assed i n t o  I n

Corr’d  F l o o d  Delta Sens # of eV/ R e l a t i v e flpm
EIGsl--AE BL--EaAQc._&xm_QcQ!dQ_

flrea A~eA .

Cu2p3 9 3 5 . 2 4  0,0 - 4 . 2 4 9 . 7 4 8 1 1 3 7 . 5
4 5 4 2 3 S00575 33 ” 9 1

c12p 198.91 0 . 0 2 . 0 9 2 . 3 9 5 1 137.s 2 1 7 5 0 9 7 5 5 0 2  6 6 . 0 9
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Tuesday 11/3wl!J9?l I
(4) CLJC12 4-.. I
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&JCii2  pressed into I n

1 2 Iz@zt
(@r: R~V  Groups: ~ R.ts: 3 spot: IN$iu
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